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actuator via the first data exchange connection upon receiv-
ing data which represent a predetermined fill level of the
operating fluid container; and the actuator imtiates the
termination of a filling procedure of the operating fluid
container upon receiving the filling stop signal.
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OPERATING FLUID CONTAINER FOR A
MOTOR VEHICLE

RELATED APPLICATIONS

This application 1s a § 371 National Stage Application of
PCT/EP2016/071814, filed Sep. 15, 2016, which claims
priority benefit of German Patent Application No.

102015217609.6, filed Sep. 15, 2015, which applications are
incorporated entirely by reference herein for all purposes.

FIELD

The present invention relates to an operating fluid con-
tainer for a motor vehicle. The present furthermore relates to
a method for filling an operating fluid container.

SUMMARY AND DESCRIPTION OF RELATED
ART

In operating fluid containers known from the prior art,
which are designed for example as fuel containers or as urea
containers, a filling procedure 1s either terminated manually
by a person carrying out the refueling or automatically by a
filling device, for example a nozzle of a fuel dispenser, when
a maximum {11l height of the operating fluid container is
reached and a valve seat of a refueling vent valve 1s closed
by the valve body thereof owing to i1ts buovancy in the
operating fluid, so that further venting during refueling 1s not
ecnabled. Consequently, when operating fluid 1s further 1ntro-
duced 1nto a filler pipe of the operating fluid container, the
pressure 1n the operating fluid container rises, whereupon an
operating fluid level in the filler pipe which reaches a
shut-ofl opening 1n the nozzle discharging the operating
fluid 1s reached, whereupon the filling procedure is termi-
nated by the nozzle.

The consequence of this situation 1s that the refueling
volume dispensed into the operating fluid container has been
estimated by the person carrying out the refueling and
considered sufficient by the person carrying out the refueling
to reach a target level, or that the operating fluid container
1s filled up to the maximum {ill height.

A further problem with the operating fluid containers
known from the prior art 1s their susceptibility to tilt-related
variations. This 1s the case since, with a purely mechanically
introduced filling stop (closing a valve seat by means of a
valve body), either the filling stop 1s introduced too early or
the filling stop 1s mtroduced too late at different tilts of the
operating tluid container, which means that the operating
fluid container can be filled with too little or too much
operating tluid after the termination of the filling procedure.

A further problem in the case of the operating fluid
containers known from the prior art consists 1 market-
specific refueling behaviors of the person carrying out the
refueling. Therefore, 1n some countries, for example the
United States of America, it 1s desirable to fill the operating
fluid contamner up to a flat currency amount so that the
payment involves the return of as little change as possible.
In other countries, such as the Federal Republic of Germany,
on the other hand, it 1s often desired that, atter the automatic
shut-ofl as a result of reaching the maximum filling height,
the tank can still be topped up again up to three times so that
the person carrying out the refueling 1s given the impression
that the operating fluid container has been filled to the
maximum. In other countries such as Japan, for example, 1t
1s desired that, after the termination of the filling procedure,
the operating fluid 1s 1n the filler pipe so that the person
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carrying out the refueling can see the operating fluid column
in the filler pipe or in the filler neck and has the impression

that the absolute maximum quantity has been dispensed 1nto
the operating fluid container.

DE 198 34 671 C1 describes a method and a device for
refueling a motor vehicle. The device here comprises a tank,
in which a fill level sensor 1s arranged. The fill level sensor
1s data-coupled to a tank control unit via a data line. The tank
control unit 1s furthermore data-coupled to a control device
of a fuel dispenser via a light-emitting diode and of a
light-emitting diode provided in a nozzle, wherein the
nozzle 1s fluidically connected to the fuel dispenser via a
filler hose. Upon reaching a predetermined fill level in the
tank, the control device of the fuel dispenser initiates a
filling stop of the tank. Owing to the data exchange con-
nection between the tank control unit and the control device
of the tuel dispenser, the fill level sensor of the tank and the
corresponding {filler sensors of the fuel dispenser can be
mutually calibrated.

The consequence of these market-specific shut-ofl behav-
1ors 1s that manufacturers of operating fluid containers have
to provide different operating fluid containers for different
markets, which results i increased production and storage
COsts.

SUMMARY OF THE INVENTION

An object on which the present invention 1s based 1s
consequently to provide an operating fluid container by
means of which the termination of a filling procedure can be
introduced or mitiated on the part of the operating fluid
container. An object on which the present invention 1s based
1s Turthermore to provide an operating fluid container which
1s filled with the nominal fill quantity after the termination
of a filling procedure, 1rrespective of a possible tilt. An
object on which the present invention 1s based 1s furthermore
to provide an operating fluid container by means of which
different shut-oil characteristics can be realized. A turther of
the present invention is to provide a method for refueling an
operating fluid container which takes into account the dii-
ferent refueling practices in different markets.

These objects are achieved by an operating fluid container
having the features of claim 1. Advantageous embodiments
are described 1n the dependent claims.

More precisely, the object on which the present invention
1s based 1s achieved by an operating fluid container for a
motor vehicle which comprises a fill level sensor, a tank
control device and at least one electrically and/or electro-
magnetically actuable actuator, wherein the termination of a
filling procedure of the operating fluid container can be
initiated by means of the actuator. The tank control device
here 1s connected to the actuator by means of a first data
exchange connection and to the fill level sensor by means of
a second data exchange connection. The fill level sensor 1s
designed to transmit data which represent a fill level of the
operating fluid container to the tank control device via the
second data exchange connection. The tank control device 1s
in turn designed to transmit a filling stop signal to the
actuator via the first data exchange connection upon receiv-
ing data which represent a predetermined fill level of the
operating tluid container, wherein the actuator initiates the
termination of a filling procedure of the operating fluid
container upon receiving the filling stop signal.

The operating fluid container according to the invention 1s
advantageous 1n that the termination of a filling procedure
can be imitiated by the tank controlling device before a
maximum fill height of the operating fluid container 1s
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reached, for example. Therefore, a dispensing quantity of
operating fluid can be i1dentified for example by the tank
control device or by another electronic unit (e.g. an on-board
computer or a smartphone) taking into account navigation
data and an average consumption of the motor vehicle, for
example, wherein, upon reaching the quantity to be dis-
pensed as 1dentified by the fill level sensor, the filling stop
signal 1s 1ssued to one of the actuators, thereby 1nitiating the
termination of the filling procedure.

By providing an electrically and/or electromagnetically
actuable actuator for terminating a filling procedure of the
operating fluid container, 1t 1s furthermore achieved that the
filling procedure does not have to be terminated mechani-
cally. By mitiating the termination of a filling procedure by
means of an electrically and/or electromagnetically actuable
actuator, 1t 1s possible to implement tilt compensation, 1n
which a tilt of the operating flmd container 1s taken into
account and compensated during the filling procedure. This
1s the case since the termination of the filling procedure i1s
not realized by a valve body floating in a valve, but 1s instead
initiated by means of an electrical signal which 1s 1ssued by
the tank control device.

Through a corresponding adaptation of the tank control
device, 1t 1s moreover possible to 1ssue the filling stop signal
at a point 1n time before the maximum {illing height of the
operating fluid container 1s reached, so that a market-specific
shut-oil can then be implemented, taking into account dif-
terent shut-ofl characteristics.

It 1s therefore possible, for example, to terminate the
retueling procedure shortly before reaching the maximum
filling height, whereupon a filling device (e.g. a fuel dis-
penser) continues the filling procedure until a filling quantity
which corresponds to a flat currency amount has been
dispensed into the operating fluid container. It 1s moreover
also possible, after mitiating the termination of the filling
procedure, to continue the filling on the part of a filling
device (fuel dispenser) at a reduced delivery speed, so that
the operating fluid rises slowly 1 a filler pipe of the
operating tluid container and, after reaching a shut-off bore
(a fuel nozzle of the filling device), the operating tluid
remains 1n the filler pipe for a predetermined time so that it
can be perceived visually by the person carrying out the
refueling. A corresponding shut-ofl characteristic 1s particu-
larly relevant for the Japanese market. Moreover, 1t 1s
however also possible to terminate the filling procedure by
means of the tank control device at a point 1n time which
enables the person carrying out the refueling to top up the
tank three times. This 1s particularly relevant for the Euro-
pean market, i particular for the German market.

The operating fluid container can be designed as a fuel
container for gas or diesel, for example. However, the
operating fluid container can also be designed as a urea
container (SCR container) or water container.

The operating fluid container includes the container itselt,
a filler pipe via which operating fluid 1s to be supplied mnto
the container, a filler neck, which 1s secured 1n the filler pipe
and 1s 1n fluidic communication therewith, vent lines of the
container, in particular the vent line to an active carbon filter.

The tank control device 1s designed as an electronic data
processing device, which comprises a signal output line and
preferably also a signal mput line. The first data exchange
connection 1s realized by means of the signal output line and
the second data exchange connection i1s realized by the
signal mput line.

Within the context of the present invention, an electrically
or electromagnetically actuable actuator 1s also understood
to refer to an electromechanically actuable actuator.
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A bidirectional data transfer 1s preferably also possible via
the first data exchange connection. A bidirectional data
transier 1s furthermore preferably also enabled via the sec-
ond data exchange connection.

The fill level sensor 1s arranged within the operating fluid
container and designed to determine the fill level thereof. In
particular, the fill level sensor 1s designed to transmit a stop
signal to the tank control device when a predetermined fill
level 1s reached. The tank control device 1s then in turn
designed to send a filling stop signal to at least one of the
actuators upon receiving the stop signal 1ssued by the fill
level sensor.

The tank control device 1s preferably connected to a filling
device by means of a third data exchange connection,
wherein the tank control device 1s designed to transmit the
filling stop signal to the filling device via the third data
exchange connection upon receiving data which represent
the predetermined {ill level of the operating fluid container.

A correspondingly designed operating fluid container 1s
advantageous 1n that the filling stop can be realized more
accurately since pressure does not have to be built up within
the operating tluid container to terminate the filling proce-
dure. Theretore, with the correspondingly designed operat-
ing fluid container, it 1s again more easily possible to
dispense the nominal dispensing quantity of operating fluid
into the operating fluid container in spite of a tilt of the
operating fluid container. Furthermore, with the correspond-
ingly designed operating fluid container, it 1s again more
casily possible to terminate the filling procedure upon reach-
ing a predetermined filling level which 1s below the maxi-
mum filling level of the operating fluid container so that the
above-mentioned different shut-oil characteristics for difler-
ent markets can be realized on the part of the tank control
device.

The filling device can be for example a fuel dispenser
having a nozzle, wherein the filling stop 1s realized either in
the fuel dispenser and/or 1n the nozzle.

The third data exchange connection 1s preferably designed
as a wireless data exchange connection, which can be
realized for example via near field communication (NFC),
Bluetooth, GSM (global system for mobile communication)
or via another wireless data connection.

The tank control device 1s preferably designed to receive
data representing an inclination of the operating fluid con-
tainer 1 addition to the data transmitted by the fill level
sensor, wherein the tank control device identifies an actual
{11l level of the operating fluid container using the data
representing the fill level and the data representing the
inclination of the operating fluid container.

As a result of a corresponding design of the operating
fluid container, even more precise termination of the filling
procedure 1s achieved since tilts of the operating fluid
container are taken into account when determining the filling
height. The data representing the inclination of the operating
fluid container can be provided for example by an inclina-
tion sensor of the motor vehicle.

The actual fill level corresponds to the fill level of the
operating fluid container (the nominal fill level of the
operating fluid container) when the operating fluid container
1s not inclined, 1.e. when the motor vehicle 1s positioned on
a horizontal plane without an 1nclination.

The relationship between the fill level sensor signal, the
data representing the inclination of the operating fluid con-
tainer and the actual fill height of the operating fluid con-
tainer 1s preferably stored i a correction map, which 1s
preferably stored 1n the tank control device. To generate the
correction map, the operating fluid container can be inclined
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about a horizontal axis 1n 5° steps, for example, and, 1n each
tilted position, the operating fluid container can be rotated
about the vertical axis and through 360° 1n 5° steps. In each
of these t1lt and rotational points, a high-volume character-
istic 1s generated and entered into the correction map. The
correction map then serves for determining the exact quan-
tity of operating fluid in the operating tluid container.

The operating fluid container preferably comprises an
inclination sensor by means of which the inclination of the
operating tluid container can be determined. The inclination
sensor here 1s connected to the tank control device via the
second data exchange connection and/or via a further data
exchange connection, which can be realized via a further
signal line via which data identified by the inclination sensor
and representing the inclination of the operating fluid con-
tainer can be transmitted to the tank control device.

The operating fluid container 1s preferably designed in
such a way that the at least one actuator 1s designed as a
service and/or refueling vent valve which 1s arranged 1n the
operating fluid container. The service and/or refueling vent
valve here 1s electrically and/or electromagnetically actu-
able/adjustable between an open position and a closed
position, wherein, 1n the open position of the service and/or
retueling vent valve, the operating fluid container 1s tluidi-
cally connected to a vent line by means of the service and/or
refueling vent valve and wherein, in the closed position of
the service and/or refueling vent valve, the operating fluid
container 1s fluidically separated from the vent line by means
of the service and/or refueling vent valve.

The use of the service and/or refueling vent valve for
terminating a filling procedure 1s advantageous in that valve
devices which are required in any case for the operation of
the operating fluid container are used to terminate the filling
procedure electrically and/or electromagnetically, which
means that there 1s no need to nstall further components in
the operating fluid container and the complexity of the
correspondingly designed operating fluid container 1s there-
fore not increased.

The operating fluid container 1s preferably designed in
such a way that the at least one actuator 1s designed as a
non-return valve which 1s arranged 1n a filler pipe leading
into the operating fluid container. The non-return valve here
1s electrically and/or electromagnetically actuable/adjust-
able between an open position and a closed position,
wherein, 1n the open position of the non-return valve, the
operating tluid container 1s tluidically connected to the filler
pipe and wherein, in the closed position of the non-return
valve, the operating fluid container 1s flmdically separated
from the filler pipe by means of the non-return valve or the
clear width of the filler pipe 1s reduced by means of the
non-return valve.

The operating fluid container i1s furthermore preferably
designed in such a way that the at least one actuator is
designed as an interfering body which 1s arranged 1n a filler
pipe leading into the operating fluid container, wherein the
interfering body 1s electrically and/or electromagnetically
actuable between an open position and an interfering posi-
tion, wherein, in the interfering position of the interfering
body, a clear width of the filler pipe 1s not reduced and
wherein, 1n the interfering position of the interfering body,
this latter projects 1nto the filler pipe and reduces the clear
width of the filler pipe.

The operating fluid container i1s furthermore preferably
designed in such a way that the at least one actuator is
designed as an electromagnet, which is arranged 1n a filler
neck of a filler pipe leading into the operating flud con-
tainer, wherein the electromagnet 1s actuable/adjustable

10

15

20

25

30

35

40

45

50

55

60

65

6

between an active state and a passive state. In the active
state, the electromagnet generates a magnetic field and, 1n
the passive state, the electromagnet does not generate a
magnetic field.

The three latter described embodiments of the operating
fluid container are advantageous in that an internal pressure
does not have to be built up in the operating fluid container
to terminate the filling procedure, which means that the
operating fluid container 1s at substantially zero pressure
aiter the termination of the filling procedure. Since internal
pressure 1s not built up, the operating fluid container also
does not expand, which means that the precision when
determining the fill quantity in the operating tluid container
1s 1ncreased. Furthermore, the fact that pressure does not
have to be built up 1n the operating fluid container to
terminate the filling procedure 1s advantageous in that the
operating fluid quantity dispensed into the operating fluid
container corresponds more precisely to the operating fluid
quantity to be dispensed into the operating fluid container.
This 1s the case since the gas volume remaining in the
operating fluid container does not function as a compressible
gas spring. The quantity of operating fluid dispensed into the
filler pipe can be determined very precisely so that the
precision of the dispensed quantity of operating fluid 1s
increased.

In a further preferred embodiment, the operating tluid
container 1s designed in such a way that the at least one
actuator 1s designed as a cutofl valve which 1s arranged
between the operating fluid container and an active carbon
filter. The cutofl valve 1s electrically and/or electromagneti-
cally actuable/adjustable between an open position and a
closed position, wherein, 1n the open position of the cutoil
valve, the operating fluid container 1s fluidically connected
to the active carbon filter by means of the cutofl valve and
wherein, 1 the closed position of the cutofl valve, the
operating tluid container 1s fluidically separated from the
active carbon {filter by means of the cutofl valve.

In a further preferred embodiment, the operating fluid
container 1s designed 1n such a way that the at least one
actuator 1s designed as a cutofl valve, which 1s arranged
between an active carbon filter and the atmosphere. The
cutofl valve 1s electrically and/or electromagnetically actu-
able/adjustable between an open position and a closed
position, wherein, in the open position of the cutofl valve,
the operating fluid container 1s fluidically connected to the
atmosphere via the active carbon filter and via the cutofl
valve and wherein, 1n the closed position of the cutofl valve,
the operating fluid container and the active carbon filter are
fluidically separated from the atmosphere by means of the
cutoll valve.

The operating fluid container 1s preferably designed in
such a way that the tank control device has a specified fill
level signal input line via which data representing a specified
fill level can be transmitted to the tank control device,
wherein the tank control device 1s designed to 1ssue the
filling stop signal 1 such a way that the fill level of the
operating fluid container corresponds to the specified fill
level after the termination of the filling procedure.

A correspondingly designed operating fluid container 1s
advantageous 1n that a single operating fluid container can
be used for different markets (e.g. USA, Europe, Japan) in
which different shut-ofl characteristics are preferred. This 1s
the case since, by transmitting data representing the speci-
fied fill level via the specified fill level signal mnput line, 1t
1s then possible for the person carrying out the refueling to
implement different top-ups of the tank. For example, 1n the
case of a first specified fill level, it 1s possible to top up the
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tank again up to three times. In the case of a second specified
{11l level, 1t 1s possible to transmit a signal to a filling device
which results 1n the filling device continuing the filling of the
operating fluid container at a reduced filling rate so that the
operating fluid rises in the filler pipe and also remains
therein for a predetermined time after the termination of the
filling procedure so that the person carrying out the refueling
can see the operating fluid in the filler pipe (Japanese
shut-ofl behavior).

The operating fluid container i1s furthermore preferably
designed 1n such a way that the tank control device has a
price signal 1nput line, via which the price mformation data
of operating fluid to be dispensed into the operating fluid
container can be transmitted. The tank control device here 1s
designed 1n such a way that, taking into account the price
information data and the specified fill level, 1t issues the
filling stop signal 1n such a way that, after the termination of
the filling procedure, a price of the operating fluid dispensed
into the operating fluid container corresponds to a ftlat
currency amount.

The object on which the present mvention 1s based 1s
turthermore achieved by a method for filling an operating
fluid container by means of a filling device, wherein the
operating fluid container has the features of one of the
operating tluid containers described above and wherein the
method has the following method steps:

transmitting a venting signal to at least the service and/or

refueling vent valve by means of the tank control
device;

identifying the fill level of the operating fluid container by

means of the fill level sensor; and

issuing a filling stop signal to at least one actuator when

the fill level of the operating fluid container has reached
a specified {ill level, wherein the specified fill level 1s
lower than a maximum filling level of the operating
fluid container.

The method according to the invention 1s advantageous in
that the termination of the filling procedure 1s initiated in an
automated manner before the maximum filling level of the
operating fluid container 1s reached, so that, after the termi-
nation of the filling procedure, different procedures for
topping up the tank can be implemented either by the person
carrying out the refueling (manually) or on the part of the
filling device, which procedures for topping up the tank
differ from one another as specified by the market.

The method preferably furthermore has the following
method steps:

establishing a data exchange connection between the tank

control device and the filling device;

transmitting a filling start signal from the tank control

device to the filling device via the data exchange
connection when the venting signal 1s transmitted to the
service and/or refueling vent valve, whereupon the
filling device starts with the delivery of operating tluid
into the operating fluid container; and

transmitting a second filling stop signal from the tank

control device to the filling device wvia the data
exchange connection when the filling stop signal is
transmitted to at least one of the actuators, whereupon
the filling device terminates the delivery of the oper-
ating fluid.

In the method, a further filling start signal 1s furthermore
preferably transmitted from the tank control device to the
filling device aifter the second filling stop signal has been
transmitted from the tank control device to the filling device,
so that a further filling of the operating fluid container by the
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filling device takes place until an automatic shut-off of the
filling procedure 1s implemented by the filling device.

The automatic shut-ofl by the filling device convention-
ally takes place 1n that the operating tluid in the filler pipe
of the operating tluid container rises until a shut-oil opening
of a nozzle of the filling device 1s reached. The further filling
start signal, which 1s transmitted from the tank controlling
device to the filling device, 1s preferably transmitted three
times 1n succession so that three top-ups of the tank can be
implemented on the part of the filling device. The topping up
of the tank preferably takes place on the part of the filling
device at a reduced filling rate, for example of 5 liters per
minute. A corresponding automated topping up of the tank
ensures a completely filled operating fluid container and 1s
ol particular significance for the European market.

The method 1s preferably designed 1n such a way that the
filling stop signal 1s 1ssued to the service and/or vent valve
when the fill level of the operating fluid container has
reached the specified fill level and a currency amount of the
operating fluid quantity delivered by the filling device
corresponds to a flat currency amount.

The corresponding method 1s advantageous 1n that, after
the termination of the filling procedure by the person car-
rying out the refueling, the payment to be made 1s a flat
currency amount. The corresponding shut-ofl method 1s of
particular significance for the US American market.

The method 1s furthermore preferably designed 1n such a
way that 1t has the following method steps:

establishing a data exchange connection between the tank

control device and the filling device;

transmitting a filling start signal from the tank control

device to the filling device via the data exchange
connection when the venting signal 1s transmitted to the
service and/or refueling vent valve, whereupon the
filling device starts with the delivery of operating fluid
into the operating fluid container; and

transmitting a ventilation stop signal to the service and/or

refueling vent valve by means of the tank control
device so that venting of the operating tluid container
1s stopped, and simultaneously transmitting a signal
from the tank control device to the filling device, by
means of which a reduction 1n a delivery rate of the
filling device 1s 1nitiated.

The correspondingly designed method results in the oper-
ating fluid container being filled in such a way that, at the
end of the filling procedure, the venting of the operating
fluid container 1s stopped and the filling speed on the part of
the filling device 1s simultaneously reduced so that the filling
procedure 1s terminated when the operating fluid 1n the filler
pipe of the operating fluid container rises and an automatic
shut-off 1s 1mplemented on the part of the filling device
(orifice hole). In this case, the operating fluid remains visible
to the person carrying out the refueling in the filler pipe/filler
neck of the operating fluid container. Finally, a further
venting signal followed by a venting stop signal can prei-
erably be 1ssued to the service and/or refueling vent valve by
the tank control device, whereby the fluid column flows out
of the filler pipe into the container. The corresponding
shut-off method 1s of particular significance for the Japanese
market.

A flat currency amount 1s understood to refer to a currency
amount which has no decimal digits (for example € 37 or
$42 etc.).

An electric or electromagnetic adjustability of an actuator
1s understood to refer to an electromechanical adjustment of
the actuator.
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The tank controlling device can be designed as a separate
clectronic device. However, the tank controlling device can
also be designed as part of an on-board computer system of
the motor vehicle and represent a subunit of the on-board
computer system.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages, details and features of the invention
are revealed below 1n the explaimned exemplary embodi-
ments. In this regard, the figures show 1n detail:

FIG. 1: a schematic illustration of an operating fluid
container according to the invention; and

FIG. 2: a schematic sectional illustration of a filler pipe

including a filler neck of a motor vehicle tank according to
the 1nvention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

In the description now described below, the same refer-
ence numerals denote the same components or the same
features, which means that a description which relates to a
component with reference to one figure also applies for the
other fingers so that repetition of the description 1s avoided.

In the description below, the present invention 1s
explained with reference to an operating fluid container 10
designed as a motor vehicle tank 10. However, the operating
fluid container 10 can also be designed as a urea container,
water container or generally as a container receirving an
operating tluid.

FIG. 1 shows a schematic illustration of a motor vehicle
tank 10. The motor vehicle tank 10 accommodates a certain
quantity of fuel K and moreover a gas volume G, which 1s
conventionally saturated with hydrocarbons. For dispensing
tuel K, the motor vehicle tank 10 has a filler pipe 11 on
which a filler neck 12 1s arranged at its end remote from the
tuel tank 10, which filler neck 1s designed for receiving a
nozzle 91 of a filling device 90. The motor vehicle tank 10
turthermore accommodates an operating fluid delivery
device 14 which 1s designed as a fuel delivery device 14 and
can also be referred to as a fuel pump 14 1n the illustrated
exemplary embodiment. The fuel pump 14 1s fluidically
connected via a fuel line 15 to an engine 50 of a motor
vehicle (not illustrated 1n the figure) for delivering the fuel
K to the engine 50. The motor vehicle 10 can furthermore
comprise a recirculation line 16 which 1s fluidically con-
nected to the motor vehicle tank 10 and a volume surrounded
by the filler neck 12. The recirculation line 16 serves for gas
exchange between the motor vehicle tank 10 and the filler
neck 12 during a refueling procedure of the motor vehicle 10
and 1s merely optionally provided, conventionally for the US
American market.

The motor vehicle tank 10 furthermore comprises a fill
level sensor 13, a tank control device 60 and at least one
clectrically and/or electromechanically actuable actuator 20,
21, 22, 23, 24, 25, 44 by means of which the termination of
a filling procedure of the motor vehicle 10 can be 1nmitiated.
The manner 1n which the termination of a filling procedure
of the motor vehicle tank 1s initiated 1s described further
below. The tank control device 60 has a data output unit 63
via which data and/or signals can be transmitted to the
actuators 20-25 via a first data exchange connection 101.
The first data exchange connection 101 can also be referred
to as a first data line 101 or as a first signal line 101 or
generally as a first electrical line 101.
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The fill level sensor 13 1s designed to transmit data
representing a fill level of the motor vehicle tank 10 to the
tank control device 60 via a second data exchange connec-
tion 102. To this end, the tank control device 60 has a second
data receiving unit 62 via which the second data exchange
connection between the fill level sensor 13 and the tank

control device 60 i1s enabled. The second data exchange
connection 102 can also be referred to as a second data line
102 or as a second signal line 102 or generally as a second
clectrical line 102.

The tank control device 60 1s 1n turn designed to transmit
a filling stop signal to at least one actuator 20-25, 44 via the
first data exchange connection 101 upon recerving data
which represent a predetermined fill level of the operating
fluid container 10, wherein the at least one actuator 20-25,
44 1nmitiates the termination of a filling procedure of the
motor vehicle tank 10 upon recerving the filling stop signal.
The data received by the tank control device 60, which
represent the fill level of the motor vehicle tank 10, are
transmitted from the fuel level sensor 13 to the tank control
device 60 via the second data exchange connection 102 and
the second data recerving unit 62.

By providing the motor vehicle tank 10 with the fill level
sensor 13, the tank control device 60 and the electrically
and/or electromagnetically actuable actuators 20-235, 44, the
motor vehicle tank 10 designed in this way enables the
termination of a filling procedure of the motor vehicle 10 to
be mitiated by the tank control device 60 before a maximum
{111 height of the motor vehicle 10 1s reached, for example.
Since the filling procedure 1s not mitiated mechanically, but
clectrically and/or electromagnetically, which corresponds
to an electromechanical actuation 1n the present case, com-
pensation of a possible tilt of the motor vehicle tank 10 can
be implemented on the part of the tank control device 60.
This 1s the case since the termination of the filling procedure
1s not realized by a valve body floating 1n a valve but is
instead iitiated by means of an electrical signal which 1s
issued by the tank control device 60.

Since the termination of the filling procedure 1s nitiated
by the tank control device 60, the filling stop signal can be
1ssued to one of the actuators 20-25, 44 at a point 1n time
before the maximum filling height of the motor vehicle tank
10 1s reached, so that, after 1ssuing the filling stop signal, a
market-specific shut-oil can then be implemented taking into
account different shut-ofl characteristics. It 1s thus possible,
for example, that the filling procedure 1s terminated shortly
before reaching a maximum filling height of the motor
vehicle tank 10, whereupon the filling device 90 continues
the filling procedure at a reduced filling speed, for example,
until a fuel quantity dispensed 1nto the motor vehicle tank 10
corresponds to a flat currency amount. A flat currency
amount here 1s understood to refer to a currency amount
which has no decimal digits or 1n which the decimal digits
are 0. Examples of a flat currency amount are EUR 37 or 42
dollars or 5100 yen.

It 1s furthermore also possible, after initiating the termi-
nation of the filling procedure, to continue the filling on the
part of the filling device 90 at a reduced delivery rate so that,
despite preventing a venting of the motor vehicle tank 10,
for example, fuel dispensed into the filler pipe 11 rises
slowly 1n the filler pipe 11 and, after reaching a shut-ofl bore
92 (see FIG. 2) of the nozzle 91, the fuel remains for a
predetermined time 1n the filler pipe 11 or 1n the filler neck
12 before slowly running into the motor vehicle tank 10 so
that the fuel can be perceived visually by the person carrying
out the refueling.
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It 1s furthermore also possible to initiate the termination of
the filling procedure by 1ssuing a filling stop signal from the
tank control device 60 to one of the actuators 20-25, 44 at
a point 1n time before reaching the maximum filling height
of the motor vehicle tank 10, which then also enables the
tank to be topped up manually up to three times.

The motor vehicle tank 10 having actuators 20-25, 44 1s
illustrated 1n FI1G. 1. However, the present invention should
not be understood to imply that all of the actuators 20-23 are
required to mitiate a termination of the filling procedure of
the motor vehicle tank 10. Instead, a termination of the
filling procedure of the motor vehicle tank 10 can be
mitiated by merely a single electrically and/or electromag-
netically actuable actuator 20-25, 44. Consequently, the
present mvention should be understood 1n such a way that
the motor vehicle tank 10 according to the invention can also
have merely one single electrically and/or electromagneti-
cally actuable actuator 20-25, 44. FIG. 1 should therefore be
understood such that the motor vehicle tank 10 has at least
one of the electrically and/or electromagnetically actuable
actuators 20-25, 44. However, the motor vehicle tank 10 can
also have a plurality of the electrically and/or electromag-
netically actuable actuators 20-235, 44.

According to a first embodiment of the present invention,
the electrically and/or electromagnetically actuable actuator
22 1s designed as a refueling vent valve 22 which 1s arranged
in the motor vehicle tank 10. In the 1llustrated exemplary
embodiment, a service vent valve 21 1s closed during the
refueling whilst the refueling vent valve 22 1s open during
the refueling. The service vent valve 21 1s flmdically con-
nected by means of the service vent line 30, and the refueling
vent valve 22 1s fluidically connected by means of a refu-
cling vent line 31, to an active carbon filter 40 for filtering
hydrocarbons. The service vent line 30 and the refueling
vent line 31 here are combined upstream of the active carbon
filter 40 to form a common vent line and are in fluidic
connection with one another. Upon receiving a filling stop
signal, which 1s 1ssued from the tank control device 60 to the
refueling vent line 22 wvia the data output unit 63, the
refueling vent valve 22 closes so that venting of the motor
vehicle tank 10 during the refueling procedure 1s prevented.
Through the further introduction of fuel via the filler pipe 11
into the motor vehicle tank 10, the internal pressure of the
tank rises so that tuel introduced into the filler pipe 11 rises
in the filter pipe 11 until the fuel reaches the shut-ofl bore 92
of the mserted nozzle 91 (see FIG. 2), whereby the filling
procedure 1s terminated.

The refueling vent valve 22 1s electrically and/or electro-
magnetically actuable/adjustable between an open position
and a closed position, wherein, 1n the open position thereof,
the motor vehicle tank 10 1s fluidically connected to the
atmosphere via the refueling vent valve 22 via the active
carbon filter 40 and wherein, 1n the closed position refueling
vent valve 22, the motor vehicle tank 10 1s fluidically
separated from the atmosphere.

It 1s shown 1n FIG. 1 that the fluidic connection of the
motor vehicle tank 10 to the atmosphere takes place via the
active carbon filter 40 and a flushing valve/outlet valve 41 or
a diagnostic valve 44, although the active carbon filter 40 1s
optional rather than obligatory for the first embodiment
present mvention.

In a second embodiment of the present invention, the
motor vehicle tank 10 has an active carbon filter 40 which
1s fluidically connected to the service vent valve 21 and the
retueling vent valve 22 and therefore the motor vehicle tank
10 via a cutofl valve 23. In the illustrated exemplary
embodiment, the service vent valve 21 and the refueling vent
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valve 22 do not necessarily have to be electrically and/or
clectromagnetically actuable; rather, only the cutofl valve 23
has to be electrically and/or electromagnetically actuable.
However, 1t 1s of course also possible that the service vent
valve 21 and also the refueling vent valve 22, 1n addition to
the cutofl valve 23, are also electrically and/or electromag-
netically actuable 1n the second exemplary embodiment of
the present invention.

The cutofl valve 23 1s arranged between the motor vehicle
tank 10 and the active carbon filter 40 and is electrically
and/or electromagnetically actuable/adjustable between an
open position and a closed position, wherein, 1n the open
position of the cutoll valve 23, the motor vehicle tank 10 1s
flmidically connected to the active carbon filter 40 by means
of the cutofl valve 23 and wherein, 1n the closed position of
the cutodl valve 23, the motor vehicle tank 10 1s fluidically
separated from the active carbon filter 40 by means of the
cutoll valve 23. Upon receiving a filling stop signal which
1s transmitted from the data output unit 63 of the tank control
device 60 to the cutofl valve 23 via the first data exchange
connection 101, the cutofl valve 23 closes so that venting of
the fuel container 10 during the refueling procedure 1s
prevented, whereby the internal pressure of the motor
vehicle tank 10 rises as a result of fuel being further
dispensed 1nto said motor vehicle tank via the filler pipe 11.
Through the further introduction of fuel 1nto the filler pipe
11, the fuel 1n the filler pipe 11 rises until a shut-oil bore 92
of the nozzle 91 (see FIG. 2) 1s reached, whereupon the
filling procedure 1s terminated.

In a third embodiment of the present invention, the
actuator 20 1s designed as a non-return valve 20, which 1s
arranged 1n the filler pipe 11. The non-return valve 20 1s
clectrically and/or electromagnetically actuable between an
open position and a closed position, wherein, 1n the open
position of the non-return valve 20, the motor vehicle tank
10 1s fluidically connected to the filler pipe 11 and wherein,
in the closed position of the non-return valve 20, the motor
vehicle tank 10 1s fluidically separated from the filler pipe 11
by means of the non-return valve 20 or at least the clear
width of the filler pipe 11 1s reduced by means of the
non-return valve 20.

Upon recerving a filling stop signal, which 1s 1ssued from
the data output unit 63 of the tank controlling device 60 to
the non-return valve 20 via the data exchange connection
101, the non-return valve 20 1s transferred into 1ts closed
position, whereupon fuel which 1s introduced 1nto the filler
pipe 11 can no longer be mtroduced nto the motor vehicle
tank 10 or can only be introduced at a slower speed. Through
the further introduction of fuel into the filler pipe 11, the fuel
in the filler pipe 11 rises until the shut-ofl bore 92 of the
nozzle 91 1s reached, whereupon the filling procedure 1s
terminated.

A correspondingly designed motor vehicle tank 10 1s
advantageous 1n that pressure does not have to be built up
within the motor vehicle tank 10 to terminate the filling
procedure, which means that the fuel tank 10 1s at substan-
tially zero pressure aiter the termination of the filling
procedure. This reduces a load on an active carbon filter 40
which may be provided. It 1s moreover also possible to
determine a fuel quantity 1n the motor vehicle tank 10 with
greater precision since, owing to the lack of pressure acting
on the motor vehicle tank 10, no deformation, or a reduced
deformation, of the motor vehicle tank 10 1s achieved.

According to a fourth embodiment of the present inven-
tion, the at least one electrically and/or electromagnetically
actuable actuator 25 1s designed as an interfering body 25
which 1s arranged 1n the filler pipe 11. The interfering body
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25 here 1s electrically and/or electromagnetically actuable/
adjustable between an open position and an interfering
position, wherein, 1n the open position of the interfering
body 25, the clear width of the filler pipe 11 1s not reduced
and wherein 1n the interfering position of the interfering
body 25, this latter projects into the filler pipe 11 and
therefore reduces the clear width of the filler pipe 11.

Upon recerving a filling stop signal which 1s 1ssued from
the data output unit 63 of the tank controlling device 60 to
the 1nterfering body 25 via the first data exchange connec-
ion 101, the interfering body 25 1s transferred into 1ts closed
position, whereupon fuel introduced into the filler pipe 11
can no longer be introduced into the motor vehicle tank 10
or can only be introduced at a reduced speed. Through the
turther introduction of fuel 1nto the filler pipe 11, the tuel 1n
the filler pipe 11 rises until the shut-oil bore 92 of the nozzle
91 15 reached, whereupon the filling procedure 1s terminated.

A correspondingly designed motor vehicle tank 10 1s
advantageous 1n that pressure does not have to be built up
within the motor vehicle tank 10 to terminate the filling
procedure, which means that the fuel tank 10 1s at substan-
tially zero pressure after the termination of the filling
procedure. This reduces a load on an active carbon filter 40
which may be provided. It 1s moreover also possible to
determine a fuel quantity 1n the motor vehicle tank 10 with
greater precision since, owing to the lack of pressure acting
on the motor vehicle tank 10, no deformation, or a reduced
deformation, of the motor vehicle tank 10 1s achieved.

A filler neck 12 including the filler pipe 11 of a motor
vehicle tank 10 according to a fifth embodiment of the
present mvention 1s 1llustrated 1n a schematic cross-section
in FIG. 2. In the motor vehicle tank 10 according to the fifth
embodiment of the present invention, the at least one actua-
tor 24 1s designed as an electromagnet 24 which 1s arranged
in the filer neck 12. In the illustrated exemplary embodi-
ment, the electromagnet 1s 24 1s designed 1n the form of an
annular magnet 24. The electromagnet 24 here 1s actuable/
switchable between an active state and a passive state,
wherein, 1n the active state, the electromagnet 24 generates
a magnetic field and wherein the electromagnet 24 does not
generate a magnetic field m the passive state.

As a result of transmitting a filling stop signal from the
data output unit 63 of the tank control device 60 to the
clectromagnet 24, this latter 1s transferred into 1ts passive
state so that a magnetic field 1s not generated and conse-
quently a nozzle 91 inserted into the filler neck 12 1s closed
when this nozzle 1s correspondingly designed to be mag-
netically activatable or deactivatable. A correspondingly
designed motor vehicle tank 10 1s advantageous in that
pressure does not have to be built up within the motor
vehicle tank 10 to terminate a filling procedure, which
means that, on the one hand, the load on an optionally
provided active carbon filter 40 1s lower and, moreover,
deformation of the motor vehicle tank 10 as a result of being
subjected to pressure does not take place, thereby enabling
increased precision when determining a filling state of the
motor vehicle tank 10. Moreover, the motor vehicle tank 10
according to the fifth embodiment 1s advantageous in that
the filler pipe 11 does not even need to be filled with fuel to
terminate the filling procedure, which means that a very
accurate filling stop signal can be achieved.

According to a fifth embodiment of the present invention,
the tank controlling device 60 1s connected to the filling
device 90 by means of a third data exchange connection 103.
The data connection here extends via a signal sending unit
65, which can also be referred to as a data sending unit 65,
and via the third data exchange connection 103, which 1s
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conventionally designed as a wireless communication con-
nection. The wireless data exchange connection 103 can be
realized via a near field communication (NFC), Bluetooth,
GSM (global system for mobile communication) or via
another wireless data connection. The tank control device 60
1s designed to transmit the filling stop signal to the filling
device 90 via the third data exchange connection 103 upon
receiving data which represent the predetermined fill level of
the tuel container 10. The filling stop signal sent to the filling
device 90 results 1n no further fuel, or no further operating
fluid, being introduced by the filling device 90 into the fuel
tank 10/operating tluid container 10. This can be realized for
example 1n that a fuel pump provided 1n the filling device 90
1s stopped. Furthermore, stopping the filling procedure can
be realized by closing the nozzle 91.

The correspondingly designed motor vehicle tank 10 1s
advantageous 1n that the filling stop can be realized very
accurately since pressure does not have to be built up within
the motor vehicle tank 10 to terminate the filling procedure.

It can furthermore be seen from FIG. 1 that the motor
vehicle tank 10 furthermore comprises an inclination sensor
80 for determining an inclination of the motor vehicle tank
10. The inclination sensor 80 can be combined with any of
the first to sixth embodiments of the present invention. The
inclination sensor 80 1s connected to the tank control device
60 via a fourth data exchange connection 104 1n the form of
a fourth data line 104, wherein the fourth data line 104 1s
connected to a third receiving unit 64 of the tank control
device 60. The inclination sensor 80 1s designed to transmit
data determined by said inclination sensor and representing
the inclination of the motor vehicle tank 10 to the tank
control device 60.

In addition to the data transmitted by the {fill level sensor
13, the tank control device 60 here 1s designed to receive the
data transmitted by the inclination sensor 80 and to 1dentily
an actual fill level of the motor vehicle tank 10 taking into
account the data of the fill level sensor 13 and the inclination
sensor 80. The determination of the fill level of the motor
vehicle tank 10 1s therefore again enabled more precisely
since a tilted position of the motor vehicle and therefore the
motor vehicle tank 10 can again be taken into account more
casily.

The motor vehicle tank 10 does not necessarily have to
have the inclination sensor 80 to take into account a spatial
position or inclination of the motor vehicle tank 10 since an
inclination sensor 1s conventionally present in the on-board
electronics of a motor vehicle, the data of which inclination
sensor can be transmitted to the third data receiving unit 64
of the tank control device 60.

It can furthermore be seen from FIG. 1 that the tank
control device 60 comprises a data receiving unit 61 via
which electronic data can be transmitted to the tank control
device 60. The data receiving unit 61 1s connected to an
clectronic unit 70 via a data line 100 so that a data exchange
connection between the tank controlling device 60 and the
clectronic unit 70 1s enabled. The electronic umt 70 1n turn
comprises an electronic data store 71 so that the data stored
in the electronic data store 71 can be transmitted to the
clectronic unit 60 via the data line 100. The data line 100
here can be such that data can be transmitted bi-directionally
between the electronic unit 70 and the tank controlling
device 60. However, the data line 100 can also be such that
data can only be transmitted from the electronic unit 70 to
the tank control device 60. The electronic unit 70 can be for
example an on-board computer 70 of the motor vehicle
having the motor vehicle tank 10. However, the electronic
unit 70 can furthermore also be a mobile terminal 70, for
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example a smartphone 70. It 1s moreover also possible that
the electronic umt 70 1s a data processing system 70 which

1s designed for generating and providing a data cloud.

A fuel quantity to be dispensed into the motor vehicle tank
10 can consequently be determined/identified by the elec-
tronic umt 70. Data which represent the fuel quantity to be
dispensed are transmitted to the tank control device 60 via
the data line, wherein, upon reaching the fuel quantity to be
dispensed, a filling stop signal 1s sent to at least one of the
actuators 20-25, 44 via the first data exchange connection
101 and/or to the filling device 90 wvia the third data
exchange connection 103, whereupon the termination of the
filling procedure 1s 1nitiated.

In the motor vehicle tank 10 1illustrated in FIG. 1, the
active carbon filter 40 1s fluidically connected to an intake
tract 51 of the engine 50 via a flushing valve 41 and a
flushing line 43. A flushing of the active carbon filter 40 with
intake air of the engine 50 1s therefore enabled. It can
turthermore be seen from FIG. 1 that the service vent line 30
and the refueling vent line 31 are fluidically connected to the
intake tract 51 of the engine 50 via a throttle valve 42. It 1s
therefore possible to conduct pressurized gas out of the fuel
container 10 directly into the intake tract 51 via the throttle
valve 42 and the flushing line 43 so that gas which 1s
saturated with hydrocarbons can be used directly for com-
bustion within the engine 50.

LIST OF REFERENCE SIGNS

10 Operating fluid container/motor vehicle tank

11 Filler pipe (of the operating flmd container)

12 Filler neck

13 Fill level sensor

14 Operating tluid delivery device/fuel delivery device/
fuel pump

15 Operating fluid line/fuel line

16 Recirculation line

20 Actuator/non-return valve

21 Actuator/service vent valve

22 Actuator/refueling vent valve

23 Actuator/cutofl valve/FTIV

24 Actuator/electromagnet (within the filler neck)

25 Actuator/Intertering body (within the filler neck)

30 Service vent line

31 Refueling vent line

40 Active carbon filter

41 Flushing valve/outlet valve/purge valve

42 Throttle valve

43 Flushing line

44 Diagnostic valve/OBD valve

50 Engine

51 Intake tract (of the engine)

60 Tank control device/tank controlling device (of the
operating fluid container/motor vehicle tank)

61 (First) data recerving unit (of the tank control device)

62 (Second) data receiving umt (of the tank control
device)

63 Data output unit

64 ('Third) data receiving unit (of the tank control device)

65 Signal transmitter umt/data transmitter unit

70 Electronic unit/on-board computer/mobile terminal/
data processing system for generating and providing a
data cloud)

71 Electronic data store (of the electronic unit)

80 Inclination sensor

90 Filling device

91 Nozzle
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92 Shut-ofl opening (of the nozzle)

100 Data line (between the electronic unit and the tank
control device)

101 (First) data exchange connection/data line/signal line/
clectrical line

102 (Second) data exchange connection/data line/signal
line/electrical line

103 (Third) data exchange connection/data line/signal
line/electrical line

104 (Fourth) data exchange connection/data line/signal
line/electrical line

G Gas volume (in the operating fluid container/motor

vehicle tank)
K Operating fluid/fuel (in the motor vehicle tank)

The mvention claimed 1s:

1. An operating tluid container for a motor vehicle com-
prising:

a fill level sensor;

a tank control device;

an electronic unit transmitting electronic data to the tank

control device and

an electrically and/or electromagnetically actuable actua-

tor by means of which a termination of a filling
procedure of the operating tluid container 1s mitiated;
wherein

the tank control device 1s connected to the actuator by

means of a first data exchange connection and to the fill
level sensor by means of a second data exchange
connection;

the fill level sensor 1s configured to transmit data repre-

senting a fill level of the operating tluid container to the
tank control device via the second data exchange
connection;

the tank control device 1s designed to transmit a filling

stop signal to the actuator via the first data exchange
connection upon recerving data which represent a pre-
determined fill level of the operating tluid container,
wherein the predetermined level 1s lower than a maxi-
mum {11l level of the operating fluid container;

the actuator initiates the termination of the filling proce-

dure of the operating fluid container upon receiving the
filling stop signal;

the tank control device i1s configured to implement a

market-specific shut-ofl after the filling stop signal has
been transmitted from the tank control device to the
filling device; and

the data comprising the configuration for the market-

specific shut-ofl characteristics 1s stored 1n an elec-
tronic data store of the electronic unait.

2. The operating fluid container of claim 1, wherein the
tank control device 1s configured to receive data representing,
an inclination of the operating fluid container 1n addition to
the data transmitted by the {fill level sensor; and the tank
control device 1s configured to identify an actual fill level of
the operating fluid container by means of the data repre-
senting the 111l level and the data representing the inclination
of the operating fluid container.

3. The operating fluid container of claim 2 further com-
prising an inclination sensor determining the inclination of
the operating fluid container, wherein the inclination sensor
1s connected to the tank control device via the second data
exchange connection and/or a fourth data exchange connec-
tion, via which data identified by the inclination sensor and
representing the inclination of the operating fluid container
1s transmitted to the tank control device.
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4. The operating flmid container of claim 1, wherein

at least one actuator 1s configured as a service and/or
refueling vent valve arranged in and/or on the operating
fluid container;

the service and/or refueling vent valve 1s electrically
and/or electromagnetically actuable between an open
position and a closed position;

the operating fluid container 1s fluidically connected to a
vent line by means of the service and/or refueling vent

valve 1n the open position; and

the operating fluid container 1s fluidically separated from
the vent line by means of the service and/or refueling
vent valve 1n the closed position.

5. The operating fluid container of claim 1, wherein

at least one actuator 1s configured as a non-return valve
arranged 1n and/or on a filler pipe leading into the
operating fluid container;

the non-return valve 1s electrically and/or electromagneti-
cally actuable between an open position and a closed
position;

the operating fluid container 1s fluidically connected to the
filler pipe by means of the non-return valve in the open
position;

the operating fluid container 1s fluidically separated from
the filler pipe by means of the non-return valve in the
closed position; and

a clear width of the filler pipe 1s reduced by means of the
non-return valve.

6. The operating fluid container of claim 1, wherein

at least one actuator 1s configured as a cutofl valve
arranged between the operating fluid container and an
active carbon filter:

the cutofl valve 1s electrically and/or electromagnetically
actuable between an open position and a closed posi-
tion;

the operating fluid container 1s fluidically connected to the
active carbon {ilter by means of the cutofl valve in the
open position; and

the operating fluid container 1s fluidically separated from
the active carbon filter by means of the cutoil valve in
the closed position.

7. The operating fluid container of claim 1, wherein

at least one actuator 1s configured as a cutofl valve
arranged between an active carbon filter and the atmo-
sphere;

the cutofl valve 1s electrically and/or electromagnetically
actuable between an open position and a closed posi-
tion;

the operating fluid container 1s fluidically connected to the
atmosphere via the active carbon filter and via the
cutoll valve 1n the open position; and

the operating fluid container and the active carbon filter
are fluidically separated from the atmosphere by means
of the cutoil valve 1n the closed position.

8. The operating fluid container of claim 1, wherein

the tank control device has a specified fill level signal
input line via which data representing a specified fill
level 1s transmitted to the tank control device; and
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the tank control device 1s configured to 1ssue the filling
stop signal when the fill level of the operating fluid
container reaches the specified fill level.

9. A method for filling the operating fluid container of

5 claim 1 by means of a filling device comprising:
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transmitting a venting signal to at least one service and/or
refueling vent valve by means of the tank control
device;

identifying the fill level of the operating fluid container by
means of the fill level sensor; and

1ssuing a filling stop signal to at least one actuator when
the 111l level of the operating fluid container has reached
a specified fill level, wherein the specified fill level 1s
lower than a maximum {fill level of the operating fluid
container.

10. The method of claim 9 further comprising:

establishing a data exchange connection between the tank
control device and the filling device;

transmitting a filling start signal from the tank control
device to the filling device via the data exchange
connection when the venting signal 1s transmitted to the
service and/or refueling vent valve, whereupon the
filling device starts with a delivery of operating tluid
into the operating fluid container; and

transmitting a second filling stop signal from the tank
control device to the filling device via the data
exchange connection when the filling stop signal 1s
transmitted to at least one of actuators, whereupon the

filling device terminates the delivery of the operating

flud.
11. The method of claim 10, wherein a further filling start

signal 1s transmitted from the tank control device to the
filling device after the second filling stop signal has been
transmitted from the tank control device to the filling device,

so that a further filling of the operating fluid container by t

1C

filling device takes place until an automatic shut-off of t.
filling procedure 1s implemented by the filling device.

1C

12. The method of claim 9, wherein the filling stop signal
1s 1ssued to the service and/or vent valve when the fill level
of the operating fluid container has reached the specified fill

level and a currency amount of an operating fluid quanti

ty

delivered by the filling device corresponds to a flat currency

amount.
13. The method of claim 9, further comprising:

establishing a data exchange connection between the tank

control device and the filling device;

transmitting a filling start signal from the tank control
device to the filling device via the data exchange

connection when the venting signal 1s transmitted to t.

1C

service and/or refueling vent valve, whereupon t.
filling device starts with a delivery of operating flu
into the operating fluid container; and

ne
1d

transmitting a ventilation stop signal to the service and/or
refueling vent valve by means of the tank control
device so that venting of the operating fluid container
1s stopped, and simultaneously transmitting a signal
from the tank control device to the filling device by
means of which a reduction 1 a delivery rate of the

filling device 1s 1mitiated.
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